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Description 

The present invention relates to sulfonamide derivatives, which work well as antiulcer drugs etc., and the 
method of their production. 

5 Pyridine derivatives possessing antiulcer activity include the compound described in U.S.P. 4,255,431 (cor- 

responding to Japanese Unexamined Patent Laid-open no. 141783/1979), which is known to suppress the sec- 
retion of gastric acid by inhibiting H + , K + -ATPase in the stomach. It has been pointed out that the inhibition of 
H+, K+-ATPase by such pyridine derivatives are not due to the compounds themselves, but due to the products 
of their conversion in European Patent Publication no.171,372A (Japanese Unexamined Patent Laid-open 

10 no.7281/1986). 

The compounds described In the European Patent Publication No.171,372A require improvements in rela- 
tion to stability, absorbability, antiulcer effect, antisecretory activity, etc. 

The present inventors madefurtherstudies, focusing their attention on the problems mentioned above, and 
completed the present invention. 
15 The present invention relates to : 

(1) Sulfenamide derivatives expressed by the formula 



20 




(I) 



wherein R 1 is hydrogen, methoxy or trifluoromethyl, R 2 and R 3 are the same or different and are each hyd- 
rogen or methyl, R 4 is a fluorinated lower alkyl group having 2 to 5 carbon atoms and 1 to 1 1 fluorine atoms 
and X Is an anion, respectively, and 

(2) A method for producing, sulfenamide derivatives of the formula (1), which comprises reacting pyridine 
30 derivatives of the formula 



OR 4 



35 




40 

wherein R 1 is hydrogen, methoxy or trifluoromethyl, R 2 and R 3 are the same or different and are each hyd- 
rogen or methyl and R 4 is a fluorinated lower alkyl group having 2 to 5 carbon atoms with an acid. 
Fluorinated lower alkyls having 2 to 5 carbon atoms and 1 to 1 1 fluorine atoms, preferably 3 to 8 fluorine 

atoms, which are represented by R 4 in the formulas shown above, include 2,2,2-triofluoroethyl 2,2,3,3, 3-pen- 
45 tafluoropropyl, 2,2,3,3-tetrafluoropropyl, 1-trifluoromethyl-2 l 2,2-trifloroethyl, 2,2,3,3,4,4,4-heptafluorobutyl and 

2,2,3,3,4,4,5,5-octafIuoropentyi etc. 

Anions represented by X- include Cf, Br, hS0 4 2 - t CH 3 SO3-, 



so CH 3 -Q~ S0 3 -, 

Cf0 4 -, BF 4 - t PF 6 - and AuCF 4 - etc, which are derived from a phaimaceutically acceptable acid. 
Sulfenamide derivative (I), the desired compound of the present invention, can be produced by heating 
(from about 40 to 1 00°C) pyridine derivative (II), which can be obtained by the method described later ; however, 
55 it is preferable that the desired compound be produced by reacting the pyridine derivative with an acid. Acids 
which can be used include hydrochloric acid, hydrobromic acid, hydriodic acid, phosphoric acid, sulfuric acid, 
perchloric acid, methanesulfonic acid, p-tduenesulfonic acid, fiuoboric acid, hexafluorophosphoric acid and 
hydrogen tetrachioroaurate ; they are used usually in an equivalent of 1 to 2-5. Solvents to be used include 



2 
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alcohols such as methanol, ethanol and propanol ; water, acetone, acetonitrile, chloroform and 
dichloromethane etc Reaction temperature should be chosen in the range of ice-cooling temperature to 60°C; 
reaction time should be between several minutes and 24 hours. 

The desired compound (I), produced via the reaction described above, can be separated and purified using 
5 a conventional method such as recrystallization or chromatography etc. 

The production method for the starting material (II) is hereinafter explained. 

The compound (II) can be produced by subjecting the compound of the formula 



OR 4 



10 




15 

wherein R 1 , R 2 , R 3 and R 4 have the same meaning as defined above, to oxidation. 

Oxdizing agents to be used for this purpose include peracids such as m-chloroperbenzoic acid, peracetic 
acid, trifluoroperacetic acid and permaleic acid ; sodium bromite ; and sodium hypochlorite etc. Solvents to be 
used for the reaction include halogenated hydrocarbons such as chloroform and dichloromethane ; ethers such 

20 as tetrahydrofuran and dioxane ; amides such as dimethylformamide ; and water etc. These solvents can be 
used either singly or in combination. It is recommended that said oxidizing agents are used in an amount of 
about 1 equivalent to slightly excess relative to the compound (III), i.e., about 1 to 3 equivalents), preferably 
about 1 to 1.5 equivalent(s). Reaction temperature can be chosen in a range of ice-cooling temperature to the 
boiling point of the solvent used, generally ice-cooling temperature to room temperature, preferably about 0°C 

25 to 10°C. Reaction time should be about 0.1 to 24 hours, preferably about 0.1 to 4 hours. 
The compound (III) can be produced by reacting the compound of the formula 



30 




H 

35 wherein, R 1 has the same meaning as defined above with the compound of the formula 



OR 4 



40 




wherein R 2 , R 3 and R* have the same meaning as defined above, and Y is a halogen atom. 
45 Halogen atoms represented by Y include, for example, chlorine, bromine and iodine. 

It is preferable that the reaction is carried out in the presence of a base. Bases to be used include alkali 
metal hydrides such as sodium hydride and potassium hydride etc., alkali metals such as metal! ic,sodium etc., 
sodium alcoholates such as sodium methoxide and sodium ethoxide etc., alkali metal carbonates such as 
potassium carbonate and sodium carbonate etc., and organic amines such as triethylamine and so on. Solvents 
so to be used for the reaction include alcohols such as methanol and ethanol, and dimethylformamide and so on. 
Said bases are usually used in an amount of 1 equivalent to slightly excess, but can be used in an equivalent 
of much more than 1. It is recommended that they are used in equivalents of about 2 to 10, preferably about 
2 to 4, Reaction temperature should be between about 0°C and around the boiling point of the used solvent, 
preferably between about 20°C and 80°C. Reaction time should be 0.2 to 24 hours, preferably about 0.5 to 2 
55 hours. 

The compound (V) can be produced as follows : 
Method 1) 



3 
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0-R 4 



HOCHV 




> (V) 



(X) 



The alkoxy derivative of the formula (VIII) wherein R 2 , R 3 and R 4 have the same meaning as defined above 
can be produced by reacting the nitro compound of the formula (VI) wherein R 2 and R 3 have the same meaning 
as defined above with the alcohol derivative R 4 OH (VII) wherein R 4 has the same meaning as defined above 
in the presence of a base. Bases to be used for this reaction include alkali metals such as lithium, sodium and 
potassium, alkali metal hydrides such as sodium hyride and potassium hydride, alcoholates such as potassium 
t-butoxide and sodium propoxide, alkali metal carbonates or hydrogen carbonates such as potassium carbo- 
nate, lithium carbonate, potassium hydrogen carbonate and sodium hydrogen carbonate, and alkali hydroxides 
such as sodium hydroxide and potassium hydroxide and so on. Solvents to be used for the reaction include 
R^H itself, ethers such as tetrahydrofuran and dioxane etc., ketones such as acetone and methyl ethyl ketone 
etc.acetonitrile, dimethylformamide, and hexamethylphosphoric triamide and so on. Reaction temperature can 
be chosen in a range of ice-cooling temperature to around the boiling point of the solvent Reaction time should 
be about 1 to 120 hours. 

The compound (VIII), obtained is described above. Is then heated (from about 80 to 120°C) in the presence 
of either acetic anhydride alone or both acetic anhydride and a mineral acid such as sulfuric acid and perchloric 
acid to yield the 2-acetoxymethyIpyridine derivative of the general formula (IX) wherein R 2 , R 3 and R 4 have the 
same meaning as defined above. Reaction time should be generally about 0.1 to 10 hours. 

The compound (IX) is then subjected to alkali hydrolysis to produce the 2-hydroxymethylpyridine derivative 
of the formula (X) wherein R 2 , R 3 and R 4 have the same meaning as defined above. The alkalis to be used for 
the hydrolysis include, for example, sodium hydroxide, potassium hydroxide, potassium carbonate and sodium 
carbonate etc. Solvents to be used include, for example, methanol, ethanol and water etc. The reaction should 
be generally carried out at about 20 to 60°C for about 0.1 to 2 hours. 

The compound (X) is then halogenated with a halogenating agent such as thionyl chloride to produce the 
2-halogeno-methylpyridine derivative of the Formula(V) wherein R 2 , R 3 and R 3 have the same meaning as 
defined above ; and Y Is chlorine, bromine, or iodine. Solvents to be used for this reaction include chloroform, 
dichloromethane and tetrachloroethane etc. The reaction should be generally carried out at about 20 to 80°C 
for about 0.1 to 2 hours. 

The compound (V), produced as described above, is a salt of hydrohalogenic acid corresponding to the 
halogenating agent used, it is preferable that it Is used immediately for the reaction with the compound (IV). 



Method 2) 



NOr 



0-R 4 



0-R 4 



R* 




R* 



\ 
0 

(XI) 




MeOSO* * 0CH, 

(xm) 



Using the same reaction as that in Method 1), the compound of the formula (XI) wherein R 2 and F? have 
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the same meaning as defined above is derivatized to the compound of the formula (XII) wherein R 2 , R 3 and R* 
have the same meaning as defined above. 

The compound (XII) is then methylated with dimethyl sulfate to the compound of the formula (XIII) wherein 
R 2 , R 3 and R 4 have the same meaning as defined above. This reaction usually requires no solvent, reaction 
5 temperature should be about 100 to 120°C and reaction time should be about 0.1 to 4 hours. 

The compound (X) can be produced by reacting the compound (XIII) with a radical source such as 
ammonium persulfate or another persulfate in methanol. Reaction temperature should be about 20 to 80°C and 
reaction time should be between about 0.5 and 4 hours. 

The compound (I), the desired compound produced by the method described above, possessing antiulcer 
10 activity, antisecretory activity, mucosal protective activity, etc., can be used as a therapeutic drug for digestive 
ulcers. 

When the compound (I) of the present invention is used to treat a mammal for peptic ulcers, it can be orally 
administered in the dose form of a capsule, tablet, granule, or others, in combination with a pharmacologically 
acceptable carrier, excipient, diluent, etc. Its dose should be about 0.01 -30 mg/kg/day, preferably about 0.1 
is -3 mg/kg/day. 

The production methods for the starting compounds used for the present Invention and those for the com- 
pound (I) of the present invention, are each hereinafter described concretely with some reference and working 
examples. 

20 Reference example 1 

2,3-Dimethyl-4-nitropyridine-1-oxide (2 g) was dissolved in 2,2,3,3-tetrafluoropropanol (10 ml). To the 
resultant solution potassium t-butoxlde (1.6 g) was added gradually at room temperature, after which the sol- 
ution was heated at 80 ~90°C for 22 hours. The resulting reaction mixture was diluted with water, extracted 
25 with chloroform, dried over magnesium sulfate, concentrated, applied on a silica gel (70 g) column, eluted with 
methanol-chloroform (1 : 10) and then recrystalllzed from ethyl acetate-hexane to give 2.6 g of 2,3-dimethyl- 
4-(22,3,3-tetrafIuoropropoxy)pyridine-1-oxide as colorless needles (melting point : 138 ~139°C). 

Using the same procedure as described above, the compounds (VIII) were produced using the compounds 
(VI) as the starting materials. 









Compound (VIII) 


35 


R J 


R 3 




Melting 
point CO 




K 


H 


CH.CFa 


148—150 


40 


CIU 


CH 3 


CH,CF 3 


138-139 



Reference example 2 

45 A mixture of 2,3-dimethyl-4-nltropyridine-1 -oxide (2.0 g), methyl ethyl ketone (30 ml), 2,2,3,3,3-pentaf- 
luoropropanol (3.05 ml), anhydrous potassium carbonate (3.29 g) and hexamethylphosphoric triamlde (2.07 g) 
was stirred while heating at 70 ~80°C for 4.5 days, after which it was subjected to filtration to remove insoluble 
matters and then concentrated. The residue, after-adding water, was extracted with ethyl acetate and dried over 
magnesium sulfate, after which the solvent was evaporated and the resulting residue was applied on a silica 

so gel (50 g) column, eluted with chloroform-methanol (10:1) and recrystalllzed from ethyl acetate-hexane to give 
2.4 g of 2,3-dimethyl-4-(2,2,3,3-pentafluoropropoxy)pyridine-1 -oxide as colorless needles (melting point : 148 
~149°C). 

Using the same procedure as described above, the compounds (VIII) were produced using the compounds 
(VI) as the starting materials. 

55 
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Compound(Vll) 

Melting 





R* 


R 9 


R 4 


point (°C) 


5 


CHa 


H 


CH,CF, 


131.0-131.5 




H 


CH 3 


CH,CF, 


153-154 


m 

1U 


H 


H 


CH,CF,CF, 


79- 81 




H 


CH, 


CH,CF,CF, 


140-142 


15 


Note) H 


H 


CH S CF,CF,H 


Oily 




H 


CH 3 


CH,CF,CFtH 


143.5-144.5 


20 


CH, 


H 


CH»CF f CF»H 


138-139 



Note) NMR(CDC£ 3 )6: 2.51(3H,s), 4.39(2H, tt,J» 
1.5, 12Hz), 6.00(lH,tt,J»4, 53Hz) , 
6.68-6.88<2H,m), 8.14(lH,d,J»7Hz) 

25 

Reference example 3 

To a solution of 2,3-dimethyi-4-(2 ( 2,3 r 3-tetrafluoropropoxy)pyrid!ne-1-oxIde (2.6 g) in acetic anhydride (8 
30 ml), concentrated sulfuric acid (2 drops) was added ; and the solution was stirred at 1 1 0°C for 4 hours and then 
concentrated. The resulting residue was dissolved in methanol (20 ml) and a solution of sodium hydroxide (1 .2 
g) in water (5 ml) was added, after which the mixture was stirred at room temperature for 30 minutes. After 
concentration, water was added, and the mixture was extracted with ethyl acetate. The extract was dried over 
magnesium sulfate and the solvent was evaporated, after which the resulting residue was applied on a silica 
35 gel (50 g) column, eluted with chioroform-methanol (10:1) and then recrystallized from isopropyl ether to give 
1.6 g of 24iydroxymethyl-3-methyl-4-(2^ l 3 t 3-tetrafluoropropoxy)pyi1dine as yellow crystals (melting points : 67 
-68°C). 

Using the same procedure as described above, the compounds (X) were produced using the compounds 
(VIII). 
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Compound(X) 








R 1 


R 8 


R 4 


Melting 
point (•<:) 


Note 


1) 


H 


H 


CHjCFs 


Oily 






CH 3 


H 


CRtCFs 


93.5-94.0 


Note 


2) 


H 


H 


CH»CFtCF» 


Oily 


Note 


3) 


CH 3 


H 


CHtCF«CF s 


Oily 






H 


CH 3 


CHsCF«CF 3 


87-89 






H 


H 


CH 3 CF,CFtH 


88-89 






H 


CH 3 


CHtCF.CFiH 


98-99 






CH 3 


H 


CH.CF.CF.H 


67-68 



Note 1) HMR(C0C1 3 )6: 4.41(2H,q,J-7.5 Hz) , 4.73 
(2H,s>, 5.43 (lH.br), 6.75(lH,dd,J- 
2.6Hz), 6.95UH,d,J«2Hz), 8.37<lH,d, 
J - 6Hz) 

Hote 2) HMR(CDC1 3 )«» 4.46(2H, t,J-12Hz) , 

4.7K2E.S), 5.93(lH,br), 6.75(1H, dd, 
J -3.6Hz), 6.98(lH,d,J-3Hz) , 8.36 
(1E,C,J- 6Hz) 

Note 3) NMR(CDCZ 3 )6: 2.07(3H,s), 4.28 (lH,brs) , 
4.49(2H,t,J-12H=), 4.67(2H,s), 6.69 
(lH,d f J-5Hz), 8.34(lH,d,J-5Hz) 



Reference example 4 

To a solution of 3,5«limemyl-4-nitropyridine-1-oxide (2.0 g) in 2 ,2.3,3.3-pentafluoiopropanol (1 0 g). potas- 
sium t-butoxide (2 g) was added gradually at 0°C over a period of 15 minutes, after which the solution was stirred 
at 60°C for 18 hours. The resulting reaction product, after adding chloroform, was subjected to Celite filtration, 
after which the filtrate was applied on a silica gel (80 g) column, was eluted with ethyl acetate-hexane (1 : 1) 
and then with 20% methanol-ethyl acetate and then recrystallized from etherhexane to give 2.6 g of 3.5-dime- 
thyl-4-(2,2 t 3,3,3- pentafluoropropoxy)pyridine-1-oxide as crystals (melting point : 89 -91 °C). 

Using the same procedure as described above the compounds (XII) were produced using the compounds 

(XI). 
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Cofnpound(XH) 

Melting 



R * 


R 9 


R 4 


point ( B C) 


CH, 


H 


CHjCF, 


82- 94 


CH, 


CH, 


CH,CF, 


138-139 



10 

Reference example 5 

A mixture of 3,5-dimethyl-4-(2 > 2 l 3,3,3-pentafluoropropoxy)pyrjdine-1-oxide (2.5 g) and dimethyl sulfate (1 
ml) was heated at 120°C for 30 minutes and methanol (1Z5 m!) was added, after which a solutton of ammonium 
is persulfate (4.3 g) in water (20 m!>methanol (10 ml) was added dropwlse at 80°C over a period of 30 minutes 
and the mixture was stirred for 30 minutes. After concentration, ice was added and the mixture was neutralized 
with sodium carbonate, and then was extracted with chloroform. After drying the extract over sodium sulfate, 
the solvent was evaporated to give 2.2 g of 3 l 5-dimethyl-2*hydroxymethyl-4-(2,2,3,3,3-pentaf1uorop- 
ropoxy)pyridine as an oil. 
20 NMR(CKC|3)8: 2.12(3H, s), 2.25(3H, s), 

4.25(2H, t,J - 12Hz), 4.59(3H, s-like), 
8.20(1H, br) 

Using the same procedure as described above, the compounds (X) were synthesized from the compounds 
(XII). 

25 

Compound (X) 

Melting 

R* R 3 R 4 point CO 



H CH, CHaCF* 116-119 
CH? CH, CH,CF, 62- 63 

35 

Reference example 6 

To a solution of 24iydroxymeth^3-methyl^ (350 mg) in 

chloroform (10 ml), thionyi chloride (0.2 ml) was added and the solution was refluxed under heating for 30 

40 minutes, after which it was concentrated. The resulting residue was dissolved In methanol (5 ml) and added to 
a solution of 2- mercaptobenzimidazole (200 mg) and 28% sodium methoxide (1 ml) in methanol (6 ml), after 
which it was refluxed under heating for 30 minutes. After evaporating the methanol, water was added and the 
mixture extracted with ethyl acetate. The resulting extract, after washing with aqueous sodium hydroxide, was 
dried over magnesium sulfate. After evaporating the solvent, the residue was applied on a sDica gel (20 g) cok 

45 umn and eluted with ethyl acetate-hexane (2 : 1) and then recrystallized from ethyl acetate-hexane to give 370 
mg of hemihydrate of 24P-methyl-4(2 f 2 ,3,3,3-pentafluoropropoxy).2-pyridyl]methylthio]benzimidazoJe as col- 
orless plates (melting point : 145-146°C). 

Reactions were carried out between the compounds (IV) and (V) in the same manner as described above 
to produce the compounds (111). 

so 



V 



55 
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Compound (in) 






R 1 


R* 


R 3 


R * 


Melting 
point (°C) 


5 


u 


H 


H 


CHtCF, 


1 O O ~ 1 0 0 




H 


CHa 


H 


CHiCFa 


14b — 1S)U 


10 


H 


H 


CH, 


CHtCFa 


168—170 




H 


CHa 


CHa 


CHaCFa 


i ci i co n 
l&l.i)— lOZ.U 


15 


H 


H 


H 


CHaCFtCFa 


1Z5~1Z6 


H 


K 


CHa 


CHaCFaCFa 


1 C 1 1 CO 

151 — 1 52 




Note 1) H 


H 


H 


CH,CF,CF,H 


nilv 


20 


H 


CHa 


H 


CHtCFiCFiH 


1 O i ^ . 1 0 c 

134* — ' lot) 




H 


H 


CH» 


CH*CF*CF»H 


14o— 143 




H 


CHa 


CHa 


CH,CFtCF, 


158 — 160 


25 


Note 2) 5- CFa 


CHa 


H 


CH,CF, 


92- 93 




5-OCHa 


CHa 


H 


CHtCF 3 


159-160 




5-0CH, 


H 


H 


CH,CF 3 


152-153 



30 

Note 1) NMR(CDC4 3 )6:4.35 (2H,s) , 4.39(2H, tt, J=1.5 , 
12H2), 5.90<lH,tt,J=4, 52.5H2), 
6.8K1H, dd, J=2, 5Hz) i 6.95(1H, d,J=2Hz), 
7.3>7.3(2H,») , 7.4V7.7(2H,m), 8.50 (lH,d,J=6Hz> 

35 Note 2) 1/4H 2 0 

Reference example 7 

40 To a solution of 2HP4iiethyl^2,2 f 3,3,3-pentafluorop (2.2 g) 

in chloroform (20 ml), a solution of m-chloroperbenzoic acid (*1.3 g) in chloroform (15 ml) was added dropwise 
while ice-cooling over a period of 30 minutes and the resulting reaction mixture was washed with a saturated 
aqueous sodium hydrogen carbonate. After drying over magnesium sulfate, the solvent was concentrated. The 
residue was applied on a silica gel (50 g) column, eluted with ethyl acetate and then recrystaliized from ace- 

45 tone-isopropyl ether to give 1.78 g of 2-[[3^ethyi^(2,2,3 f 3,3-pentafluoropropoxy).2-pyridyi]methylsul- 
finyl]benzimidazo!e as pale yellow prisms. Melting point : 161 -163°C (decomposition). 

Using the same procedure as described above, the compounds (II) were produced using the compounds 

(III). 



9 
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Compound(D ) 



R 1 


R 1 


R 


R 


Melting 
point ( e C) 


H 


H 


H 


CH,CF 3 


176—177 


H 


CH 9 


H 


CH*CF 3 


178 — 182Cd) 


H 


H 


CH 3 


CHtCFj 


175— 177(d) 


H 


CH 3 


CH 3 


CH,CF 3 


177— 178(d) 


H 


H 


H 


CHiCFtCFa 


148— 150(d) 


H 


H 


CH 3 


CHiCFiCFa 


145— 148(d) 


H 


H 


H 


CHjCFjCFiH 


132—133 


H 


CHa 


H 


CHjCF t CF 3 H 


147— 148(d) 


H 


H 


CHa 


CHiCF t CF»H 


136-139(d) 


H 


CH 3 


CHa 


CH,CFtCF 3 


157-159 


5-CF, 


CH 3 


H 


CHiCF 3 


161~162(d) 


5-0CH 3 


CH 3 


H 


CH*CF 3 


140 5-142(d) 


5-0CH 3 


fl 


H 


CH,CF 3 


162-163(d) 



Note) (d) : Decomposition 



Example 1 

A mixture of 2-n3Hfnethyt-4-(2,2,2-trifluoroeth^ (1.40 g), 

methanol (75 ml) and 42% fluoboric acid (1.25 ml) was heated at 37°C for 5 minutes and then cooled, after 
which the separated crystals were collected by filtration and washed with methanol to give 4-methyl-3-(2, 2,2- 
trffiuoroethoxy)^H-pyrido[1\2' : 4,5][1^,4]thiadiazino[2,3-a]benzimidazol-13-ium tetrafluoroborate as light 
yellow plates (1.19 g). Melting point : 167 ~~170°C (decomposition). 
NMR(CD 3 CN)5 : 9.51 (1 H,d,J = 7.5Hz), 7.74-7.90(1 H,m), 

7.70(1H,d f J « 7.5Hz), 7.34-7.64(3H,m), 

5.05X2H,q,J = 7.5Hz), 4.89(2H,s), 

2.48(3H t s) 

Example 2 

A mixture of 2-CT3-methyl^2,2,3,3-tetrafluortvpro (200 mg), 

methanol (5 ml) and 42% fluoboric acid (0.125 ml) was warmed at 30°C for 5 minutes and cooled, after which 
the separated crystals were collected by filtration to give 4-rr»thyl^(2^ l 3 ( 34etrafiuoropropoxy)-5H-pyri- 
do[1' ( 2': 4,5][1 v 2,4]thiadiazino[2 f 3-a]benzimidazol-13*ium tetrafluoroborate as light yellow needles. Melting 
point : 166 ~170°C (decomposition). 
NMR(CD 3 CN)5 : 9.50(1 H, d, J =* 7.5Hz), 7.84-7.91 (1H, m), 

7.71 (1H, d, J = 7.5Hz), 7.33-7.90(3H, m), 

6.37(1H, tt,J = 52.5,3.5Hz), 

5.00(2H, t, J = 12Hz), 4.90(2H, s), Z50(3H, s) 

Example 3 

A mixture of 2-P<nethyl-4-(2,2,3,3,3-pentafluoro-propoxy)^^ (209 
mg), methanol (5 mQ and 42% fluoboric acid (0.125 mf) was warmed at 37°C for 5 minutes and cooled, after 
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which the resulting precipitate was collected by filtration to give 4-methyl-3-(2,2, 3,3,3-pentafluoro-propoxy)-5H- 
pyrido[1 \ 2' ;4 ( 5][1 .2.4]thiadiazino[2 f 3-a]benzimidazol-1 3-ium tetrafluoroborate as light yellow plates (195 mg). 
Melting point : 17(M73°C (decomposition) 
NMR(CD 3 CN)5 : 9.51(1H, d, J = 7.5Hz), 7.76-7.91(1H, m), 

7.74(1 H. d, J = 7.5Hz), 7.37-7.67(3H, m), 

5.14(2H, t, J = 12Hz), 4.90(2H, s) 

2.49(3H, s) 

Example 4 

A mixture of 2-[PHiiethy1^(2 f 2,2-te^ 
(1 00 mg), methanol (2.5 mf) and 42% fluoboric acid (0.063 mf) was warmed at 37°C for 5 minutes and cooled, 
after which the separated crystals were collected by filtration and washed with methanol to give a mixture of 
9-methoxy^m6thy|.3K2 ( 2,2-trifluoroethoxy)-5H-pyrido[1'. 2' : 4 t 5][1,2,4]thiadiazino[2 l 3-a]benzimidazoM3- 
ium tetrafluoroborate and 10-methoxy-8-methyl-3-(2 > 2,2-trifluoroethoxy)-5H-pyrido[1' f 2' : 4,5][1,2,4]thiadiaz»- 
no[2,3-a]benzimidazol-1 3-ium tetrafluoroborate (97 mg) as yellow needles. Melting point: 176~182°C 
(decompositon) 

NMR(CD 3 CN)8 : 9.44(1H, d f J - 7.5Hz), 6.97-7.73(4H, m) f 
5.01(2H, q, J = 9Hz), 4.85(2H, s) f 3.87 and 
3.89 (3H, s and s), 2.47(3H, s) 

Example 5 

A mixture of 2-[[3-methyl-8-(2^,2-trifluoroethoxy)-2- pyridyl]methylsulfinyl]benzimidazole (140 mg), 
methanol (4.9 mf) and concentrated hydrochloric acid (0.1 mf) was warmed at 37°C for 2 minutes, after which 
the resulting precipitate was collected by filtration to give 4-methyl-3(2,2,2-trifluoroethoxy)-5H-pyrido[1' f 2' : 
4,5][1 ,2,4]thiadiazino[2,3-a]benzimidazol-1 3-ium chloride (74 mg). Melting point : 1 60 ~170°C (decomposition) 



Claims 

1 . A compound of the formula 



wherein R 1 is hydrogen, methoxy or trifluoromethyl, R 2 and R 3 are the same or different and are each hydrogen 
or methyl, R 4 Is a fluorinated lower alkyl having 2 to 5 carbon atoms and 1 to 11 fluorine atoms and X- is a 
pharmaceutical^ acceptable anion, respectively. ■ 

2. A compound as claimed in Claim 1, wherein R 1 is hydrogen. 

3. A compound as claimed in claim 1, wherein R 2 is methyl. 

4. A compound as claimed in claim 1, wherein R 3 is hydrogen. 

5. A compound as claimed in claim 1 . wherein R 4 is 2,2,2-trffluoroethyl. 

6. A compound as claimed In claim 1 , wherein X- Is a tetrafluoroborate ion. 

7. A compound as claimed in claim 1, wherein X* is a chloride ion. 

8. A compound as claimed in claim 1, wherein the compound is 4-methyl-3-(2 > 2 l 2-trifluoroethoxy)-5H : pyri- 
do-[V, 2 f : 4,5][1 f 2 l 4]thiadiazino[2,3-a]benzimidazoH3-ium tetrafluoroborate. 

9. A compound as claimed in claim 1, wherein the compound is 4-methyl-3-(2,2,2-trifluoroethoxy)-5H : py- 
ridoir, 2' : 4,5][1 f 2,4]thiadiazino[2,3-^]benzimidazoM3-ium chloride. 

1 0. A method for producing a sulfenamide derivative of the formula 
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v 



wherein R 1 is hydrogen, methoxy or trifluoromethyl, R 2 and R 3 are the same or different and are each hydrogen 
10 or methyl, R 4 is a fluorinated lower alkyl having 2 to 5 carbon atoms and 1 to 11 fluorine atoms and X- is a 
pharmaceutical^ acceptable anion, respectively, which comprises reacting a pyridine derivative of the formula 




where in R 1 , R 2 R 3 and R 4 have the same meaning as defined above, with a pharmaceutically acceptable acid 
from the group comprising hydrochloric acid, hydrobromic acid, hydroiodic acid, phosphoric acid, sulfuric acid, 
25 perchloric acid, methanesulfonic acid, p-toluenesulforic acid, fluoroboric acid, hexaflurophosphoric acid and 
hydrogen tetrachloroaurate. 

1 1 . The use of a compound as defined in Claim 1 for the manufacture of a therapeutic drug for digestive 
ulcers. 



30 

Anspruche 

1. Verbindung der Formel 




worin R 1 Wasserstoff, Methoxy oder Trifluormethyl ist, R 2 und R 3 gleich oder verschieden und jeweils Wasser- 
stoff oder Methyl sind, R 4 ein fluoriertes niederes Alkyl mit 2 bis 5 Kohlenstoffatomen und 1 bis 1 1 Fluoratomen 
45 und X* ein pharmazeutisch annehmbares Anion ist 

2. Verbindung nach Anspruch 1, in der R 1 Wasserstoff 1st 

3. Verbindung nach Anspruch 1, in der R 2 Methyl ist 

4. Verbindung nach Anspruch 1, in der R 3 Wasserstoff ist 

5. Verbindung nach Anspruch 1, in der R 4 2,2,2-Trifluorethyl ist 3 
50 6. Verbindung nach Anspruch 1 , in der X- ein Tetrafluoroborat-lon 1st 

7. Verbindung nach Anspruch 1, in derX- ein Chlorid-lon ist 

8. Verbindung nach Anspruch 1 f wobei die Verbindung 4-Methyl-3-(2,2,2-trifluorethoxy)-5H-pyrido-[1 2' : * 
4,5H1t2 9 4]thiadiazino[2,3-a]benzimidazoM3-iunvtetra-fluoroborat ist. 

9. Verbindung nach Anspruch 1, wobei die Verbindung 4-Methyl-3-(2,2,2-trifiuorethoxy)-5H-pyrido-[1' f 2' : 
55 4,5H1»2,4]thiadiazino[2,3-a]benz[midazoM3-ium-chlorid ist 

10. Verfahren zur Herstellung eines Sulfenamid-Derivats der Formel 
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worin R 1 Wasseretoff, Methoxy oderTrifluormethyl ist,R 2 und R 3 gleich oderverschieden undjeweils Wasser- 
stoff oder Methyl sind, R 4 ein fluoriertes niederes Alkyl mit 2 bis 5 Kohlenstoffatomen und 1 bis 1 1 Fluoratomen 
und X- ein pharmazeutisch annehmbares Anion 1st, umfassend die Umsetzung eines Pyridin-Derivats der For- 
mel 



OR* 




wobei R 1 , R 2 R 3 und R 4 die gleiche Bedeutung wie oben haben. mit einer pharmazeutisch annehmbaren Saure 
aus derGruppe umfassend Salzsaure, Bromwasserstoffsaure, lodwasserstoffe§ure, PhosphorsSure, Schwe- 
felsaure, Perchlorsaure, Methansulfonsaure, p-Toluolsulfonsaure, Fluoroborsaure, Hexafluorphosphorsaure 
und Tetrachlorogoldsaure. 

1 1. Verwendung einer Verbindung nach Anspruch 1 zur Hersteiiung eines Arzneimittels fur Geschwure im 
Verdauungssystem. 

Revendications 

1 . Compos6 de formule 




dans laqueile R 1 est I'hydrog&ne, le mfithoxy ou le trffluoromSthyle, R 2 et R 3 sont identiques ou drff6rents et 
sont chacun I'hydrogdne ou le m6thyte, R 4 est un alcoyle Inf 6rieurfluor6 comportant de 2 k 5 atomes de carbone 
et de 1 & 1 1 atomes de fiuor et X- est un anion pharmaceutiquement acceptable. 

2. Compos6 selon la revendication 1, dans iequel R 1 est I'hydrogfcne. 

3. Compost selon la revendication 1, dans Iequel R 2 est le m6thyie. 

4. Compos6 selon la revendication 1, dans Iequel R 3 est Thydrogfene. 

5. Compost selon la revendication 1, dans Iequel R 4 est le 2,2,2-trifluorSthyle. 

6. Compose selon la revendication 1, dans Iequel X- est Hon tetrafluoroborate. 

7. Compos6 selon la revendication 1, dans Iequel X- est Hon chlorure. 

8. Compos6 selon la revendication 1, qui est le tetrafluoroborate de 4Hm6thyl-3-(2 f 2 f 2-trifluor6thoxy)-5H- 
pyrido[1' f 2' : 4,5][1 f 2,4]thiadlazinoI2 t 3-a]benzimidazoM3-ium. 

9. Compos6 selon la revendication 1 , qui est le chlorure de 4^6thyl-3-(2 > 2,2-trifluor§thoxy)-5H-pyrido- [1 \ 
2' : 4 f 5][1 f 2 P 4Jthladfazln(42 f 3^benzfmidazol-13-ium chloride. 

10. Proc6d6 de preparation d'un d6riv6 de sulfanamide de formule 
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dans laquelle R 1 est I'hydrog&ne, le m6thoxy ou le trifiuorom6thyIe t R 2 et R 3 sont identiques ou difterents et 
sont chacun I'hydrogdne ou le mSthyle, R 4 est un alcoyle inferieur fIuor6 comportant de 2 & 5 atomes de carbone 
et de 1 k 1 1 atomes de fluor etX est un anion pharmaceutiquement acceptable, selon lequel on fait r6agir un 
d6riv6 de pyridine de formule 



OR* 




dans laquelle R\ R 2 R* et R 4 ont la signification indiquSe ci-dessus, avec un acide pharmaceutiquement accep- 
table du groupe comprenant I'acide chlorhydrique, I'acide bromhydrique, I'acide iodhydrique, I'acide phospho- 
rique, I'acide sulfurique, i'acide perchlorique, I'acide m6thanesulfonique, I'acide p-tolu&nesulfbnique, I'acide 
fluoroborique, I'acide hexafluorophosphorique et le tetrachloraurate d'hydrog&ne. 

11. Utilisation <fun compost selon la revendicatlon 1 pour la preparation d'un agent th6rapeutique pour le 
traitement des ulcferes peptiques. 



14 



